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ABSTRACT 
The impact of linked exchange rate system on the Hong 
Kong economy has aroused much interest in academic research 
since its enforcement. In this project, the effect of such 
a system on the Hong Kong economy is investigated through 
various statistical tests on three key variables: the 
exchange rate, interest rate and inflation rate. The 
Purchasing Power Parity Model (PPP) is utilised in 
estimating the long-run relationship between exchange rate 
and inflation rate while the augmented PPP (incorporated 
PPP with interest rate) is used to account for the short-
run fluctuation behaviour of the exchange rate. The 
relationships between interest rates and between inflation 
rates of Hong Kong and the US as well as the relationship 
of Hong Kong interest rate and inflation rate are also 
examined. The empirical results, except in a minority of 
cases, conform to the economic rationale. In particular, 
the dependence of the Hong Kong economic variables on those 
of the US is observed. The explanation of the results and 
the discussion based on the results are then provided. 
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The exchange rate, inflation rate and interest rate 
are three important economic variables for an open economy. 
They have significant effects on international trade and 
domestic economic performance. The exchange rate, measured 
as home currency price of one unit of foreign currency, 
plays an important role in international trade. A rise in 
exchange rate, being beneficial to the exports of a 
country, is a burden to the imports of the country • 
Moreover, through the adjustment of exchange rate, the 
economy of a country is less subject than otherwise to the 
changes in the economies of other countries. The inflation 
rate, which is always the focus of government policies, is 
one of the indicators of the economy. A high inflation 
rate, whether comes with prosperous economic activities or 
not, is believed harmful to the economy and exports. The 
interest rate has a complicated relationship with the 
economy• In general, it rises with the economic activities 
and drops in recession. It is not easy to determine whether 
interest rate should be high. A high interest rate, while 
tending to Ictwer the economic activities, lowers the 
inflation, encourages savings and attracts international 
2 
capital. A low interest rate stimulates the economic 
activities but discourages savings and leads to outflow of 
capital. Nevertheless, interest rate is the main tool used 
by the government to control the economy. 
These three economic variables are believed to have 
close relationships. There are theories to explain the 
inter-relationships among them. The Purchasing Power Parity 
(PPP) suggests that the exchange rate between the 
currencies of two countries is determined by relative price 
levels of the two countries. The currency of a country with 
higher price level or higher inflation should have lower 
value. Other theories, such as Sticky Price Monetary 
Approach (SPMA) and Portfolio Balance Approach (PBA), 
though accepting the PPP relationship of exchange rate in 
the long-run, suggest that the interest rate is the one 
which affects the exchange rate in the short-run. The 
government would also use interest rate to adjust the 
exchange rate to the desired level. The inflation rate and 
interest rate have a complicated relationship. The Fisher 
Equation suggests that the nominal interest rate has a 
positive relationship with inflation rate because lenders 
would require higher lending rates to compensate the 
inflation. But this depends on the supply and demand 
situations in the financial market. Generally,, exchange 
rate and interest rate would go up or down along with the 
economic cycle. However, high interest rate can lower the 
inflation and this is usually a government policy. • 
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The relationships among the three variables are 
believed the same under flexible exchange rate system and 
fixed exchange rate system. Under flexible exchange rate, 
economic changes in one country are reflected in the 
changes of its exchange rate and would not affect the 
economies of other countries. However, the volatility of 
exchange rate is not favourable. Volatile exchange rate 
makes international financial planning difficult for one 
who embarks on international trade. Under fixed exchange 
rate system, we do not observe fluctuation of exchange 
rate. However, the economy of one country is more likely to 
be affected by those of the others. Under PPP, the 
inflation of one country would (though not always) lead to 
the inflation of other countries. 
Since Oct 1983, Hong Kong has been adopting a linked 
exchange rate policy. This is a hybrid of the flexible and 
fixed exchange rate systems. While Hong Kong dollar is 
fixed at 7.8HK$/USD, it is changeable against other 
currencies. Under such a system, the relationships among 
the three economic variables may or may not deviate from 
those suggested by economic theories and observed in other 
exchange rate systems. Examination and evaluation of the 
behavior of these variables are beneficial and essential to 
the formulation of economic policies and decision making in 
business. So it is worthwhile to study the relationships 
among the three economic variables, their dependence on the 
US economy and their influences on the Hong Kong economy. 
4 
In Chapter II, a review of the theories of exchange 
rate determination is presented. These theories include: 
PPP, SPMA, PBA and Flexible Price Monetary Approach (FPHA)• 
These give us an idea about the relationships among the 
three economic variables to be studied and provide 
guidelines for the empirical studies in this project. 
Chapter III describes the Hong Kong economy, 
especially the behavior of the three economic variables 
under study since Oct 1983. These economic variables also 
include those of the United States, Germany, Japan and 
- "X 
United Kingdom which are the main trade partners of Hong 
Kong. These descriptions provide us a picture about the 
relationships among the economic variables and their 
influences on the Hong Kong economy under the linked 
exchange rate system. 
In Chapter IV, the methodologies for the empirical 
studies will be outlined. These empirical studies would 
mainly be based on the theories mentioned in Chapter 11. ‘ � 
The results of the empirical studies are presented in 
Chapter V. They include the relationships among the three 
economic variables of Hong Kong and of foreign countries 
presented by the PPP and augmented PPP models, as well as 
the dependence of Hong Kong economic variables on those of 
the US economy and the inter-dependence of Hong Kong 
interest rate and inflation rate on each other. Based on 
5 
the empirical results, the effect of linked exchange rate 
system on Hong Kong•s domestic economy and the prospect of 
Hong Kong economy under this exchange rate arrangement are 
discussed. 







A BRIEF REVIEW OF THE MODELS FOR FOREIGN EXCHANGE 
DETERMINATION 
This chapter aims to have an overview of the 
determinants of the exchange rate. Over the years, there 
were many models proposed and each stresses different 
variables. We have selected the some well-known theories 
and will examine each of them in the following context. 
Purchasing Power Parity 
Purchasing Power Parity (PPP) was first stipulated by 
Gustav Cassel, a Swedish economist, and was the first model 
for exchange rate determination. The idea behind PPP is 
simple - the purchasing power of a currency should be the 
same wherever we spent it. With this view, PPP implies that 
exchange rate must move primarily as a result of difference 
in price level behaviour between the two countries in 
such a way as to maintain the terms of trade constant.i 
The PPP doctrine can be stated either in absolute version 
or in relative version. 
iRudiger Dorabusch and Stanley Fischer. Macroeconomics. McGraw-Hill, 1987, 4th ed. p.754. 
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In the absolute version, PPP stipulates that the 
equilibrium exchange rate between domestic and foreign 
currencies equals the ratio between the domestic and 
foreign price levels. Expressed in equation form, we have 
S ； P/P* (2.1) 
where P and P* refer to the domestic and 
foreign country's general price levels 
respectively and S is the exchange rate 
(expressed as domestic price of foreign 
currency).丨General Price Level丨 refers 
to a nationally weighted average of 
prices of all goods which are produced 
in each countries.^ 
In the relative version, PPP stipulates that the 
percentage change of the exchange rate from a given base 
period is equal to the difference in the percentage change 
of the two price indices between the same two periods. The 
base period must be the one of equilibrium, i.e. the 
general price levels of the two countries in the base 
period satisfy absolute PPP. In equation form, taking 
natural logarithm on both side of (2.1), we have 
log S = log P - log P* 
Differentiate both side, we get 
s = P - P* ( 2 . 2 ) 
where p^ p* and s are the percentage change in P, 
P and S from a given base period 
respectively, or, in other words, *p is the 
home country*s inflation rate, p* is the 
foreign country inflation rate and s is the 
rate of currency depreciation/appreciation. 
^Jefferey H. Bergstrand. "Selected Views of Exchange Rate Determination After a Decade of 
'Floating"'. New England Economic Review. Federal Reserve Bank of Boston, 1983. 
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Empirical evidences show that violations of PPP do 
occur. There are several reasons for such a departure like 
restrictions on the movement of goods such as quotas and 
tariffs, differential consumers‘ preference away from home 
country‘s goods towards the foreign country's goods and 
government intervention in the foreign exchange market, 
etc. The best known difficulty for both version of PPP lies 
in the issue of price index. ^  It should be noted that both 
traded goods and non-traded goods are included in the 
computation of price indices. The Balassa Samuelson Thesis^ 
stated that if a price index which includes both traded and 
non-traded goods is used, bias would be imparted into the 
calculation of PPP if there are productivity differences 
between the countries. Moreover, the fact that different 
countries use different weights for goods may also 
introduce bias into such computation. Ronald MacDonald 
(1990) pointed out controversy over the legitimacy of using 
price indices in the calculation of PPP^: 
Some international economists have strongly argued that if one 
only uses traded goods in the derivation of PPP, it amounts to 
nothing more than a tautology (that is, the price of a bundle of 
home goods is the same as the identical foreign bundle of 
3paul Hallwood and Ronald MacDonald. International Money： Theory. Evidence and Institutions. 
Basil BlackweU 1986 p.55. 
Hbid.\ p.56 
^Ronald MacDonald. "Empirical Studies of Exchange Rate Determination", David Llewellyn and 
Chris Milner eds, Current Issues in International Economics. Macmillan, 1990. 
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goods when converted Into a common currency) and 
therefore, only traded goods should be used. 
, 
After all, from the above arguments, PPP can only be 
a partial theory of exchange rate determination and may not 
be the valid representation of the real world. 
Flexible Price Monetary Model 
Flexible Price Monetary Model is the simplest 
extension of the PPP doctrine. This monetary model rests on 
the following two assumptions:-
1. the aggregate supply curve is vertical. Such a 
vertical aggregate supply curve implies perfect price 
flexibility in all markets, ie. the commodity price 
adjusts rapidly to maintain equilibrium; 
2. absolute Purchasing Power Parity holds at all times. 
This approach places emphasis on the relative money 
demand and supply as a determinant of the exchange rate. 
The demand for money of a nation is considered to be 
dependent on income and interest rate,® ie. 
m = p + ay + Br (2.3) 
where m is the logarithm of the money supply; 
p is the logarithm of the price level; 
y is the logarithm of the income level; 
r is the nominal interest rate; 
George Zis. "Theories of Balance of Payments and Exchange Rate DeterminationR.Milward, 
M.T.Sumner and George Zis, eds. International Economics. Longman Group UK, 1988, pp.66-154. 
• 、 
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a is the income elasticity of the demand 
for money^; and 
B is the interest rate semielasticity of 
the demand for money®. 
Using asterisks to denote foreign variables, we can get 
m - m* = (p - p*) + a(y -y*) - B(r - r*) (2.4) 
However, following the absolute Purchasing Power Parity 
(2.2), we have 
s = p - p* 
Therefore, we have 
s = (iti - m*) - a(y -y*) + B(r -r*) (2.5) 
which is recognised as the basic equation for flexible 
monetary model for exchange rate determination. In words, 
with each country‘s price level determined in its own 
market, the spot exchange rate is determined by the two 
countries‘ relative money supplies, relative real incomes 
and relative interest rates. 
The assumptions of perfect capital mobility, 
instantaneous capital market adjustment, perfect 
substitution of domestic and foreign capital and uncovered 
interest rate parity (UIRP) provide a reformulation of the 
above equation:-
s = (m - m*) - a(y _ y*) + Bn (2.6) 
where tt is the premium or discount on foreign 
exchange. 
The equation implies that exchange rate expectation plays 
7 a = (dM/M)/(dY/Y) 
® B = 1/M * (dM/dr) 
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a vital part in the exchange rate determination - expected 
spot rate is a determinant of current spot rate. 
» 
Sticky Price Monetary Model - Exchange Rate Dynamics 
Proposed by Professor Rudiger Dornbusch of 
Massachusetts Institute of Technology, this model is a 
combination of Keynesian idea of short-run price stickiness 
in product (and labour) market, and the long-run features 
of the above proposed flexible price monetary model. The 
assumption of short-run price stickiness means that 
Purchasing Power Parity is violated in the short-run 
whereas such parity holds in the long-run. Such model rests 
on the following assumptions':-
1. The economy is a fully employed small open economy 
whose output is an imperfect substitute for the 
imported goods； 
2. Perfect capital mobility and domestic assets are 
perfect substitutes for assets denominated in foreign 
currencies. In other words, uncovered interest rate 
parity is assumed to hold; 
3. Domestic money market is continuously in equilibrium; 
4. Expected exchange rate change is proportionated to the 
difference between current and equilibrium long-run 
spot rate. 
Dornbusch•s model has proposed an explanation to the 
9 George Zis. op. cit. 
*. 
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exchange rate overshooting phenomenon - a phenomenon 
resulted from the differential speed of the adjustments of 
the product market (sticky price in the short-run) and the 
financial market (virtually instantaneously)• This is the 
most distinctive feature of the Dornbusch's model. It is a 
direct consequence of the over-adj ustment of financial 
market to the disturbance. The dynamic aspect of the model, 
with emphasis on timing, is crucial - the exchange rate 
adjusts instantaneously to maintain continuous interest 
rate parity but adjusts over time to maintain PPP only in 
the long-run. 
As an illustration, let us consider a domestic 
expansionary monetary policy. As income is constant at full 
employment level and price is kept fixed in the short-run, 
in order to absorb the excess supply of money (excess 
liquidity), domestic interest rate declines. The continuous 
interest rate parity assumption implies the expected future 
value of domestic currency is greater than its spot value. 
However, in the long-run, the PPP assumption ensures that 
the domestic currency depreciates proportionately to the 
increase of money supply. This phenomenon is explained by 
exchange rate over-shooting. For reconciliation, the 
exchange rate must jump immediately in a depreciating 
direction to a point from which it can appreciate. As it 
must have depreciated in the long-run, this initial jump 
must take it so far as to enable it to appreciate back to 
long-run equilibrium. 
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Last but not the least, George Zis (1988), in his 
article - a summary of different models of exchange rate 
determination, pointed out that in a rational expectation 
model of exchange rate dynamics, such as the Dornbusch ‘ s 
model, overshooting of exchange rate will occur only in 
response to an unanticipated monetary disturbance. 
Anticipated monetary changes and real disturbance will not 
induce an overshooting of the exchange rate. 
It can be noted that there is apparent inconsistency 
in the movement of exchange rate induced by the movement of 
interest rate predicted by two monetary models. While the 
Sticky Price Monetary Model implies that an instantaneous 
fall in relative interest rate (domestic relative to world 
rate) is accompanied by instantaneous depreciation of 
domestic currency, the Flexible Price Monetary Model 
suggests the opposite - instantaneous appreciation of 
domestic currency. In fact, Jefferey H. Bergstrand (1983) 
pointed out that the relationship between relative domestic 
interest rate and the spot value of domestic currency was 
not as simple as what the models could predict. 
Intuitively, supported by the empirical data of US in the 
period 1975 to 1982, he questioned the suitability of the 
assumption of the substitutabi1ity between domestic and 
foreign assets - a key assumption underlying the monetary 
approach. As a result, a different approach - Portfolio 
Balance Approach, appeared to gain wider attention. 
難 . 
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Portfolio Balapne Approach 
Portfolio balance approach is the direct descendant of 
portfolio approach in macroeconomics developed by James 
Tobin. This model, like the sticky price monetary model, 
assumes financial market clears more rapidly than product 
market for the purpose of short-run analysis. This model 
concentrates on the short-run analysis on the determinants 
and path of changes of exchange rate. Portfolio balance 
theorists also argue that risk aversion is the predominant 
motive in investors‘ choice between domestic and foreign 
currency securities. As a result, financial markets will be 
characterised by risk premium which is large and pervasive 
enough to make uncovered interest rate parity inoperative. 
In contrast to the monetary models, Portfolio Balance 
Approach assumes the domestic and foreign bonds are 
imperfect substitutes. This assumption seems legitimate as 
different countries would issue bonds differ in political 
risk, default risk and exchange risk, etc.. Consequently, 
the approach distinguishes three types of financial assets 
composing the wealth of a domestic resident - domestic 
money, domestic bonds and foreign bonds. In equation form, 
we have 
W = M + B + SF 
where W is the wealth; 
M is the domestic money held by domestic 
resident; 
B is the domestically issued assets held 
by domestic resident; 
F is the foreign issue assets held by 
• 、 
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domestic resident; and 
S is the exchange rate 
Moreover, the rate of return on F and B is denoted by r* and 
r respectively, r* is assumed to be determined in the world 
capital market while r is determined domestically. The 
demand for both assets depends on wealth W and rate of 
return r and r*. Therefore, the asset market equilibrium 
conditions are given by:-
M = in(r, r')W 
B = b(r, r')W 
SF = f(r, r*)W 
W = M + B + SF 
It follows that there exists a particular combination of 
the r and S such that the demand for any of the three 
assets is equal to the supply of that assets. However, only 
over time do the exchange rate and domestic price level 
adjust to maintain long-run PPP. 
Assuming an initial position of portfolio balance, any 
change in money supply eg. open market operation by central 
bank, will change the demand for both domestic and foreign 
assets. Consequently, S and r will move to a new position 
to maintain equilibrium in the three markets. It should be 
noticed that such movement occurs rapidly and before the 
change in money supply has any noticeable effect on the 
price level. Therefore, in the short-run, the exchange rate 
16 
is determined by the requirements for equilibrium in asset 
markets and not the relative prices. 
On the whole, the usefulness of such approach can best 
be summarised by the statement extracted from the articles 
by George Zis^ ®: 
Portfolio Approach to exchange rate determination, even 
in its simplest form, is compatible with observed short-run 
deviation from Purchasing Power Parity and volatility of 
exchange rate By assuming the domestic and foreign assets 
are not perfect substitutes, it can accommodate analysis of the 
impact of risk changes on the exchange rate. In other words, 
the portfolio approach is rich in the predictions it can yield 
regarding potentially important forces which can influence 
short-run interest rate. 
Insights 
The above theories proposed various determinants of 
the exchange rate. We can see there are changes in the 
thoughts on the relative importance of the variables. In 
Purchasing Power Parity (PPP), the emphasis is only on the 
price levels between domestic and foreign countries. In the 
monetary models, complication is introduced by including 
i。ibid. 
17 
other variables like interest rates, money supply and 
expectations. In the Portfolio Balance Approach, further 
complication is added by introducing the assumption that 
domestic and foreign assets are not perfect substitutes. 
This assumption has significant effect on interest rates 
and, as a result, on the exchange rates. All these models 
suggest certain relationships exist among the three 
variables: exchange rate, interest rate and inflation rate. 
With the theories providing an analytical framework, it is 
the objective of this project to investigate the 






THE LINKED EXCHANGE RATE SYSTEM 
A Brief Historical Account 
Hong Kong has experienced different monetary standards 
since the end of World War II. A chronological summary is 
presented in Table 3.1:-
Table 3.1 History of Hong Kong's Exchange Rate Systems 
From 18 December 1946 Linked to Sterling at 
until 22 November 1967 HK$16.00 = £1.00 
From 23 November 1967 Linked to Sterling at 
until 22 June 1972 HK$14.55 = £1.00 
From 23 June 1972 until 5 Hong Kong Dollar allowed 
July 1972 to float 
From 6 July 1972 until 14 Linked to United States 
February 1974 Dollar at HK$5.65 = 
US$1.00 
From X5 February 1974 Linked to United States 
until 25 November 1974 Dollar at HK$5.085 = 
US$1.00 
From 26 November 1974 Hong Kong Dollar allowed 
until 16 October 1983 to float 
From 17 October 1983 until Hong Kong Dollar linked to 
Present United States Dollars at 
HK$7.8 = US$1.00 
Source: Reproduced from ’Hong Kong Economy: An Introductory Macroeconomic Analysis' by 
Gavin Peebles (1988), Oxford University Press. 
The Hong Kong Dollar is now linked with US Dollar at 
the rate 7.8HK$/USD. The reason why the government 
19 
implemented such linked system was mainly the political 
uncertainties concerning the outcome of the negotiation 
between Britain and China over the future of Hong Kong. 
Consequently, the exchange rate against the US Dollar fell 
steadily. In order to prevent further economy downturn and 
inflation, the Financial Secretary Sir John Bremridge 
announced an important measure to stabilize the exchange 
value of Hong Kong currency -- Hong Kong Dollar linked to 
US Dollar at the rate 7•8HK$/USD.” 
The reasons for the preference to link with the US 
Dollar are that the USA is the greatest trade partner of 
Hong Kong and the US dollar is the major currency which 
plays an important role in the world economy. A fixed 
parity with the US Dollars provides Hong Kong a stable 
relationship with the USA. Obviously, the direct consequent 
of enforcing such system is that the economy of Hong Kong 
will be overwhelmingly dependent on the US economy. If the 
US Dollar is strong (weak) against other currencies. Hong 
Kong Dollar will also be strong (weak) against other 
currencies. 
The Linked Exchange Rate System and Interest Rate 
It is expected that the interest rate (money market 
interest rate) in Hong Kong should be closely in line with 
llpor detailed description, please refer to Y.CJao and Frank H.H.Kmg. 'Money in Hong Kong: 
Historical Perspective and Contemporary Analysis', Centre of Asian Studies. University of Hong 
Kong. 1990. 
I 香 中 文 大 學 阖 翥 雜 获 
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that in the United States under the linked exchange rate 
system. The theoretical argument for this phenomenon lies 
in the process of interest rate arbitrage -- when there is 
an interest rate differential, money would flow to where 
interest rate is higher. It is because there is no exchange 
risk in moving funds under the linked exchange rate system. 
As a result, the interest rate there would be depressed 
until such funds movement stop. Occasionally, there were 
deviations in July 1984, late 1985, Dec. 1986 and Jan. 1988 
due to large outflows and i n f l o w s . 12 
Under the linked exchange rate system, interest rate 
becomes much more volatile. When the market foreign 
exchange rate deviates from the linked rate, say Hong Kong 
Dollar depreciates, arbitrage commences ——banks in Hong 
Kong would use the Hong Kong Dollars to exchange for the US 
Dollars with the Exchange Fund, leading to a fall in Hong 
Kong money supply. The money market interest rate would 
then be pushed up. In other words, under such linked 
system, interest rate would change due to the change in the 
money supply which is brought about by the fluctuation of 
market foreign exchange rate away from the linked rate. 
In another point of view, interest rate becomes an 
important tool of the monetary policy in stabilising the 
exchange rate. This can be illustrated by the announcement 
l^For detailed descriptions, please refer of John Greenwood. ’Hong Kong: The Problem of CPI 
Inflation • Monetary or Structural', Asian Monetary Monitor. 1991, Vol.15 No3 
攀 、 
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Of enforcing •negative interest rate， policy in the early 
1988 due to the speculation of Hong Kong Dollar at the late 
1987 which pushed up the value of Hong Kong Dollars. 
The Linked Exchange Rate System and Inflation Rate 
Theoretically, in an open economy with fixed exchange 
rate, if the domestic inflation rate is higher than the 
world inflation rate, the resulting deterioration of the 
domestic competitiveness in the world markets would lead to 
balance of payment deficits. The continuous loss of 
international reserves will either result in eventual 
devaluation of domestic currency or in a foreign exchange 
crisis. Consequently, there are strong forces which tend to 
align domestic inflation with the world inflation. 
Therefore, one would expect that the inflation rate in Hong 
Kong would be closely in line with the inflation rate of 
the country whose currency is the one that the Hong Kong 
dollar is linked with. History told us that under the 
sterling standard era over the period 1965 - 1972, Hong 
Kong inflation rate was broadly similar to that of United 
Kingdom (5.7% and 5.9% per annum respectively)^^. 
Moreover, Mr. John Greenwood in his article^^ pointed out 
that under the floating exchange rate period from 1974 -
1983, the inflation rates in Hong Kong was in a sense 
l3For detailed description, please refer to Gavin Peebles，Hong Kong's Economy: An 
Introductory Macroeconomic Analysis, Oxford University Press, 1988, p.l83. 
^^Greenwood. op. cit. 
22 
independent of inflation elsewhere. Therefore, it is 
expected that inflation rate in Hong Kong and in the United 
States would be similar in magnitude. 
The major criticism of linked rate is that such 
system leads to so-called imported inflation. When US 
dollar is weak against other currencies, then under the 
linked exchange rate system Hong Kong dollar will also be 
weak against such currencies. This will lead to an increase 
in cost of the import goods and in turn be reflected in the 
rising price of the commodity and result in pushing up the 
inflation rate. 
The Pattern of Interest Rate Since Oct. 1983 
The interest rates we plotted in Fig. 3.1 - Fig. 3.4 
are all short term rates. We can see that among the 
countries we studied, the interest rate in United Kingdom 
is much higher than the others. Over the period we studied, 
the fluctuation is quite great. Another feature we can 
observe from Fig. 3.1 is the patterns of both the US and 
Hong Kong interest rates -- despite there were some 
irregularities, the movements of them followed a similar 
pattern. This is exactly what we have expected. The 
interest rate differential between US and Hong Kong is kept 
at a low and roughly constant level in order to inhibit 
interest rate arbitrage. Moreover, over the whole period, 
the ranges of both US and Hong Kong interest rate 
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fluctuations were not great. For Germany and Japan, there 
were not large fluctuations in interest rate. On the whole, 
the patterns of movement are quite stable. However, we can 
see recently that both countries丨 interest rates are rising 
while the interest rates in the other countries we studied 
are falling. 
The Pattern of Inflation Rate Since Oct..1983 
Fig. 3.5 plotted the annual (generated from the 
monthly CPI indices of the five countries) inflation rates. 
We can observe that with the exception of US and UK, the 
inflation rates are generally rising in the recent years. 
The most prominent one is HK, the inflation rate of it 
I 
reaches roughly 12% 一 13%. As pointed out above, this is 
expected. The government of Hong Kong is completely put in 
a passive position in controlling inflation. Highly 
industrialised countries like Germany and Japan have 
experienced only a gentle rise in inflation rate. This 
phenomenon is quite consistent with the policies adopted by 
the governments of Germany and Japan. 
The Change of Real Exchange Rate Since Oct.,1983 
Real exchange rate is defined as the ratio of foreign 
price of goods in terms of domestic currency relative to 
the price of goods at home. In formula, that is:-
R = SPVp (3.1) 
24 
where R is Real Exchange Rate; 
S is Nominal Exchange Rate; 
p* is Foreign Price Level; and 
P is Domestic Price Level. 
It is a measure of the relative competitiveness between 
foreign produced goods and the domestic goods. A rise in 
real exchange rate, or a real depreciation, means that 
foreign prices of goods expressed in Hong Kong dollars have 
increased relative to the price of goods produced 
domestically, and implies, other things being equal, a gain 
in our external competitiveness. That is, domestic produced 
goods become cheaper relative to foreign goods, both for 
local people and foreigners. Moreover, if PPP holds, the 
real exchange rate R should equal to one. 
We have plotted the real exchange rate movement of 
four currencies relative to HK dollar in Fig. 3 • 6 to Fig. 
3.9. We made the ratio SP*/P at Oct. , 1983 equal to 100 and 
then scale up the subsequent ratios in order to reflect the 
change in the real exchange rate. We can see that both the 
nominal and real exchange rate in UK move closely together. 
The reason behind may be that movements in nominal rates, 
not the changes in prices domestically and abroad, have 
been the main cause of changes in competitiveness. 
From Fig. 3.8 and Fig. 3.9, we can see that in 
comparison with UK, there are tendencies for the movements 
of real exchange rate of Germany and Japan to fluctuate 
around a fixed level. It may suggest that PPP is roughly 
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followed to some extent in the long-run in these two 
countries. 
From Fig. 3.6, we can see that while nominal exchange 
rate of US dollar relative to Hong Kong dollar stood at a 
constant value (due to the linked system)• the real 
exchange rate falls constantly. As the nominal exchange 
rate stands unchanged, such constant falling of real 
exchange rate (real appreciation) implies that the domestic 
goods have become relatively more expensive or that Hong 
Kong have lost competitiveness. The reason behind may be 
due to the persistently rise of inflation rate in Hong Kong 
in recent years. Under the linked exchange rate system, if 
inflation in US is high, the inflation rate in Hong Kong 
will also be high. However, the reverse may not be true. 
This can be confirmed from Fig. 3.5. There are many factors 
contributing to the high inflation in Hong Kong and one of 
these is high wage cost. The government could not use 
interest rates to fight against inflation as this act will 
surely put the linked exchange rate system in jeopardy. As 
a result of this passive position, Hong Kong lost 
competitiveness in exports. 
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METHODOLOGIES FOR THE EMPIRICAL STUDIES 
The Data 
To pursue empirical studies on the relationship among 
exchange rate, interest rates and inflation rate, we use 
relevant data of Hong Kong, Germany, Japan, United Kingdom 
and United States because the latter four are the main 
trade partners of Hong Kong and their currencies are the 
main currencies traded in the foreign exchange markets with 
floating rates. The data from Oct 83 (the start of linked 
exchange rate system) to Sept 91 are collected from Hong 
Kong Monthly Digest and International Financial Statistics 
(refer to Appendix I for raw data) and include: 
a. Exchange Rates (month-end): Exchange rates in this 
project are expressed in amount of Hong Kong dollars 
per unit of foreign currency. 
b. Interest Rates (month-end): We use 3-month HIBOR to 
represent the interest rates in Hong Kong and The US 
Fed funds rate to represent interest rates in US. For 
the other three countries, money market rates (or call 
32 
money rates) are adopted. 
c. Price Index (period-average): Consumer Price Index (A) 
is used to reflect the price level of Hong Kong. For 
the other four countries, Consumer Price Index is 
used. 
Statistical Techniques 
To run the empirical studies, some statistical 
techniques are applied. They include linear regression, 
regression with autocorrelated errors, and multivariate 
time series model. A detail discussion of these techniques 
can be found in the Appendix II. 
Models to be studied 
Absolute PPP 
Since the theoretical PPP model is not linear, log 
transformation is used to transform it to a linear model. 
The transformed PPP model is 
s = a + 6iP + 62P* (4.1) 
where s is the natural log of the nominal exchange 
rate ； 
p is the natural log of the consumer price 
index of Hong Kong; 
p* is the natural log of the price index of the 
foreign country； and 
a is a constant to adjust the difference 
• , • V . _ 
• . • • • . .. ： • • 
：、 .… ‘ ‘ ‘. - . ‘• .‘ . ‘ 
• . . . . 
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between the price index and the actual price 
level； 
6i is the amount of percentage change of the 
nominal exchange rate due to one percent 
change of the consumer price index of Hong 
Kong; 
B2 is the amount of percentage change of the 
nominal exchange rate due to one percent 
change of the consumer price index of the 
foreign country； 
If actual price levels instead of price indices are used in 
the model, fi! should be 1 and 63 should be -1 in the PPP 
model. However, the price indices may not perfectly reflect 
the behavior of the price levels. So the magnitude of the 
coefficients of p and p" may deviate from 1 even if the PPP 
holds. Whether this deviations exist will be tested in the 
empirical studies. 
The model (4.1) is fitted to the data by linear regression 
and regression with autocorrelated errors to identify the 
relationship between the exchange rate and the price 
levels, and to examine the performance of the PPP theory. 
Relative PPP 
Taking a first order difference on the variables in 
the absolute PPP model, we get the relative PPP model, 
which is given by 
As = a + BjAp + BjAp* (4.2) 
This is a model of the relationship between the 
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monthly percentage change of exchange rate and the monthly 
inflation rates in the countries involved. It is fitted to 
the data by the linear regression model to evaluate the 
theoretical relationship. Whether equals to 1, fi�equals 
to -1 and a equals to 0 are also tested. 
Augmented PPP Model 
It is generally held that the PPP model is appropriate 
for the long run relationship between exchange rate and 
price levels. However, short term fluctuation of exchange 
rate about its PPP level does exist. The Monetary Approach 
and Portfolio Balance Approach, established to explain the 
short term fluctuation of the exchange rate, state that the 
increase of interest rates of a country would create an 
instantaneous positive effect on the value of its currency. 
However, the relationship between interest rates and 
exchange rate is not so simple. The higher level of 
interest rates would also weaken the economic performance. 
Once the economic growth is lowered, the value of the 
currency would be influenced. Moreover, the inflow of 
foreign capital because of whatever reason would also cause 
the negative relationship between interest rates and 
currency value. This complicated relationship gives us a 
suggestion to establish a model for the residual variable 
in the absolute PPP model and the interest rates in both 
countries to explain their relationship. The residual 
« 
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variable can be thought as the real exchange rate^^ A 
model for the residual variable in the relative PPP model 
/ 
similar to that in absolute PPP model is also established. 
For this augmented PPP model, we fit both the absolute 
form and relative form. The models are given by 
r = a'+ Bji* + 64! (4.3) 
where r is the residual term in the regression model 
for absolute or relative PPP, i.e. 
r=s-a-bip-b2p* in absolute PPP equation and 
r=As-a-biAp-b2Ap* in relative PPP equation 
where a, h^, b� a r e the estimates of a, fi!, 
B2； 
i is the interest rate of Hong Kong; and 
i* is the interest rate of the foreign country. 
In (4.3) , 63 should be positive and B4 should be negative in 
the theories, this would be tested in the empirical 
results. 
Hong Kong Inflation and US Inflation 
Since the Hong Kong dollar is linked to the US dollar, 
it is believed that the economic condition in the US would 
affect that in Hong Kong. We therefore explore the 
leaking logarithm on both sides of (3.1), we have 
r = s - (p - p*) 
where r = log R; 
s = log S; 
log P*; 
p = log P; and 
p - p* is the logarithm of the equilibrim exchange rate. 
To account for the difference between price indices and general price levels, the logarithm of the 
equilibrium exchange rate is written as a + Bjp + so r is written as s - a - 6|p -
• 
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relationship between the inflation of these two countries 
and build a model for them. The proposed model would be in 
the form 
Apt = a + BApj^* ( 4 . 4 ) 
where Ap^ is the monthly inflation rate of Hong 
Kong in time period t; and 
Apt_/ is the monthly inflation rate of US in time 
period t-d. 
Hong Kong Interest Rate and US Interest Rate 
Based on the same reason as that in the above section, 
we believe that there is dependence between Hong Kong 
interest rates and US interest rates. A model between these 
two variables will be established. The proposed model would 
be in the form 
i, = a + (4.5) 
where it is the Hong Kong interest rate in time 
period t; and 
it-/ is the US interest rate in time period t-d. 
•Interest Rate and Inflation Rate of Hong Kong 
Usually, there is complicated relationship between 
interest rate and inflation. As the economy grows, 
inflation and interest rates may rise together. As the 
• V -
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economy depresses, they may drop together. They also have 
dependence on each other. The increase of interest rates is 
believed to have an effect of lowering the inflation. On 
the other hand, when high inflation is expected, lenders 
require a high interest rates level. However, under the 
linked exchange rate, the interest rates are used more as 
a tool to keep the exchange rate at 7.8HK$/USD than a tool 
to adjust the internal economy. Under such a situation, the 
relationship between interest rates and inflation rate is 
more complicated. We therefore try to establish a model for 
these two variables to illustrate their relationship and 
dependence. The model may be written in the form 
TTt = a + (4.6) 
where tTj is the Hong Kong inflation rate in time 
period t; and 
ij^  is the Hong Kong interest rate in time 
period t-d. 





EMPIRICAL RESULTS AND DISCUSSIONS 
In this chapter, the empirical results would be 
displayed in the tables in separate sections. The tables 
show the estimates of the coefficients as well as relevant 
statistics for hypothesis tests and the evaluation of the 
estimation. The significance levels of the statistical 
\ • 
tests are all to be 0.05. Once the test statistics are 
larger than the critical values at significance level 0.05, 
the null hypotheses are rejected. Discussions and comments 
based on the empirical results would also be presented. 
PPP Model 
Absolute PPP 
We estimated the absolute PPP model (4.1) on each of 
the four data sets with linear regression. The significance 
of the model, ie. the significance of Bj and B" is tested 
for the hypothesis H。： Bi=B2=0 with F statistic described in 
the Appendix II. If the significance of the model is not 
rejected, the significance of the individual parameters are 




described in the Appendix II. Then the hypotheses tests H。： 
a=0, Bi=l for the coefficient of p and H。： 62=-! for the 
coefficient of p* are tested with the t statistics. The DW 
statistic and AR(1) value are used to explore the serial 
correlation of the residuals. If serial correlation of the 
residuals does exist, regression with autocorrelated errors 
would be applied and the coefficient estimates are tested 
with t statistics. The results were as follows: 
(i) HK-US: 
Since the Hong Kong dollar price of US dollar is 
almost fixed under the linked exchange rate policy, the 
absolute PPP model is written as: 
Pt = a + Bp； + et 
where p is the natural log of the consumer price 
index of Hong Kong; and 
p* is the natural log of the consumer price 
index of the foreign country. 
The result of estimation with ordinary least square (OLS) 
technique was shown in Table 5.1. 
The value of F statistic showed that the regression 
model was significant. The t tests of the parameters showed 
that fi was significantly different from both 0 and 1, a was 
significantly different from 0. However, from the DW test 




Since the residuals formed an AR(1) series, we applied 
two different approaches to estimate the adjusted model 
Pt = a + BPt* + e^  
(5.1) 
e^ = ae^ -i + e^ • 
The first approach is to apply the regression with 
autocorrelated errors, ie. the generalized least square 
(GLS) estimation. The result was shown in Table 5.1. The 
second approach is to fit an AR(1) model on the residuals 
after linear regression. The result was also shown in Table 
5.1. 
Both approaches showed that the regression equation 
was significant and 6 was significantly different from 1. 
Moreover, the residuals formed an AR(1) series. 
Table 5.1 Estimation for (5.1) 
Estimation a fi F DW AR(1) a R -^reg R^-totel 
OLS -3.49 1.76 5669 0.984 0.113 0.89 0.94 0.997 
(30.0)' (76.5)* (21.9)' 
(33 .or 
GLS -3.34 1.73 0.89 0.904 0.998 
(11.6)- (29.8). (18.9)' 
(12.6)-
Notes: 1. absolute values of t statistics in parentheses with • is for the test that the parameter is 0; 
2. absolute values of t statistics in parentheses with ** is for the test that the parameter is 1; 
3. critical value oft test = 1.99; 
4. critical value of F test = 3.96; 
5. DW test: cIl = 1.64, <!„ = 1.69. 
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(ii) HK-Germany, HK-Japan, HK-UK: 
The result of linear regression was shown in Table 
5.2. For each data set, the value of F statistic showed 
that the regression model was significant. For the data HK-
Germany and HK-Japan, the t tests showed that fi! was 
significantly different from both 0 and 1, Bj was 
significantly different from 0 and a in HK-Germany was 
significantly different from 0 but a in HK-Japan was not 
significant. For the HK-UK data, a was significantly 
different from 0 and Bj was significantly from 0 and 一 1 . 
However, Bj was not significantly different from 0 and could 
be removed from the estimated equation. Moreover, the sign 
of the coefficient Bj was positive rather than negative as 
suggested by the PPP theory. At the same time, the DW test 
and AR(1) value showed that the residuals of the three data 
set formed AR(1) series. 
Since the residuals formed AR(1) series, two 
approaches may be applied to the adjusted model 
St = a + BiPt + fizPt. + et 
(5.2) 
©t = ae" + 
However, the estimation result of the regression with 
aut ocorr e 1 a ted errors for each data set revealed that the 
regression model was not significant, ie. the B's were not 
significantly different from 0, and the variation of 
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dependent variables was solely explained by an AR(1) model. 
This may be because the p and p* were themselves AR(1) 
series and their effects on s were mixed with the effect of 
the error terms. So, we used the second approach which fits 
the residuals of linear regression with an AR(1) model. 
That is the same as an autoregress ion model in which the 
regression coefficients are fixed to be the ordinary least 
square estimates. The result was shown in Table 5.2. 
Table 5.2 Estimation for (5.2) 
Data a Bi Bj F R2 DW AR(1) a R'-total 
29.98 3.29 -9.52 115 0.715 0,151 0.91 0.91 0.951 
HK-GER (5.44r (9.19)- (6.26)" (2L2)’ 
(6.40广（5.61 广 
not sign 2.26 -5.34 52.5 0.530 0.079 0.95 0.96 0.959 
HK-JPN (5.16)- (2.82)- (31.0)-
(2.88)" (2.29广 
-1.84 -0.77 1.65 56^5 0.551 0.177 0.90 0.90 0.914 
HK-UK (3.63)- (1.73). (3.08)- (20.0). 
(3.97 广（4.95 广 
Notes: 1. absolute values of t statistics in parentheses with * is for the test that the parameter is 0; 
2. absolute values of t statistics in parentheses with ** is for the test that the parameter is 1 or -1; 
3. critical value of t test = 1.99; 
4. critical value of F test = 3.11; 
5. DW test: dL = 1.62, du = 1.71; 
6. OLS is used to estimate the parameters; 
7. 'not sign' means that the all the t tests for the parameter are not significant. 
All the coefficient estimates, except a in HK-JPN and 
6i in HK-UK, were significant and the hypotheses that the 
magnitudes of 6's are 1 were rejected. This means that the 
one percent change of the price index of either country 
would lead to about 6 (larger than one) percent change of 
the exchange rate. 
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Relationship between Exchange Rate and Price Levels 
From the empirical studies, we observed a systematic 
relationship between exchange rate and price indices. Most 
of the results showed that the Hong Kong level had positive 
effect on the exchange rate and the foreign price levels 
had negative effect on the exchange rate, which are also 
suggested by the PPP theory. However, the results 
contradicted the PPP theory in that the magnitudes of the 
coefficients of the logarithm of price indices were not 
equal to 1. This may be due to the imperfect correlation 
between consumer price index and price level of traded 
goodsf measurement errors, transaction costs, and other 
factors. Moreover, relationship opposite to what is 
suggested by PPP was observed in the HK-UK data. This may 
be because the value of sterling in the period we studied 
is dominated by factors other than price level and interest 
rates, such as GNP, which instantaneously affected the 
price indices in the same way as that in the empirical 
model. The contradiction to PPP may also be due to the 
reasons that the time period in the studies is not long 
enough for us to observe a long-run relationship, the 
relative price changes, etc. 
Relative PPP 
The relative PPP model (4.2) was used to fit the four 
data sets with linear regression. The significance of the 
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regression model, ie. the significance of B2, is tested 
for the hypothesis H。： 6^=62=0 with F statistic described in 
the Appendix II. If this null hypothesis of the model is 
rejected, the significance of the individual parameters are 
tested for the hypotheses 5=0 (1=1,2) with t statistics 
described in the Appendix II. Then the hypotheses tests H。： 
asO, Ho: 6i=l for the coefficient of p and H。： 62=-! for the 
coefficient of p* are tested with the t statistics. The DW 
statistic and AR(1) value are used to explore the serial 
correlation of the residuals. The results were ss follows: 
(i) HK-US: 
The model for HK-US is written as 
Apt = a + BAp； ( 5 . 3 ) 
The result of linear regression was shown in Table 5.3. The 
F statistic showed that the regression model was 
significant. The t tests showed that the estimates of the 
coefficients were significantly different from 0. At the 
same time, the coefficient of Ap^ * was not significantly 
different from 1 as suggested by the theoretical model. 
Based on the DW test and the AR(1) value, no serial 
correlation of the residuals existed. 
Although the regression model was significant, the R^ 
was very low. This means that the variation of the 
dependent variable Ap*, although has dependence on the 
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independent variable Ap, is dominated by effects that 
cannot be explained by that independent variable. 
Table 5.3 Estimation for (5.3) 
a F DW AR(1) 
0.004 0.64 4.78 0.049 2.223 0.13 
(3.00)" (2.19)" 
(1.22)-
Notes: 1. absolute values of t statistics in parentheses with * is for the test that the parameter is 0; 
2. absolute values of t statistics in parentheses with ** is for the test that the parameter is 1; 
3. critical value oft test = 1.99; 
4. critical value of F test = 3.96; 
5. DW test: di = 1.64, d^ = 1.69; 
6. OLS is used for estimation. 
Inflations of Hong Kong and the US 
Since Ap and Ap* are the monthly inflation rates of 
Hong Kong and the US, the result in Table 5.3 showed that 
the inflation of the US had significant positive effect on 
the inflation of Hong Kong. One percent change of the US 
inflation rate would lead to about one percent change of 
the HK inflation. However, the inflation of Hong Kong is 
also affected by many factors other than the US inflation. 
(ii) HK-Germany, HK-Japan, HK-UK: 
For these three data sets, the F and t statistics 
showed that As^ did not have significant dependence on Apt 
and Ap". The DW and AR(1) showed that the serial correlation 




AlogSj = 6t / 
j 
where the form a white noise series. The results were 
shown in Table 5.4. 
Table 5.4 Estimation for (4.2) 
a fii fij F R2 DW AR(1) 
HK-GER 0.006 -0.140 -0.546 0.12 0.003 2.652 -0.03 
(1.11) (0.23) (0.37) 
HK-JPN 0.004 0.225 0.255 0.19 0.004 1.842 0.08 
(0.92) (0.41) (0.39) 
HK-UK 0.007 -0.267 0.400 0.19 0.004 1.909 -0.03 
(1.19) (0.45) (0.52) 
Notes: 1. absolute values of t statistics in parentheses is for the test that the parameter is 0; 
2. critical value oft test = 1.99; 
3. critical value of F test = 3.11; 
4. DW test: dt = 1.62, d^ = 1.71; 
5. OLS is used for estimation. 
Percentage change of exchange rate and inflation 
Although significant relationship existed between the 
exchange rate and price levels, no systematic relationship 
was found between the percentage change of exchange rate 
and the inflation rates. This reflects that the average 
levels of exchange rate and price indices keep a consistent 
relationship but the fluctuations of these variables about 
the average levels may be lack of correlation. Moreover, 




Augmented PPP Model; 
Incorporate Interest Rates in PPP Model 
J 
Absolute PPP 
The model (4.3) was used to fit the data of r" it and 
i* with the regression model with serial correlated errors. 
The significance of the parameter estimates is tested by 
the hypothesis tests with H。： B=0 using t statistics. Based 
on the theory, the coefficient of it is expected to be 
negative while the coefficient of V to be positive. The 
result was shown in Table 5.5. 
Table 5.5 Estimation for (4.3) with r to be the dependent variable 
Data a fi3 64 a R^-reg R^-total 
HK-GER 0.28 -2.90 -1.68 0.83 0.157 0.858 
(3.46) (2.26) (2.95) (13.8) 
HK-JPN 0.35 -4.02 -2.01 0.85 0.183 0.922 
(3.76) (2.91) (3.38) (15.5) 
HK-UK 0.21 -1.37 -0.97 0.89 0.108 0.842 
(2.69) (2.13) (2.10) (18.2) 
Notes: 1. absolute values of t statistics in parentheses is for the test that the parameter is 0; 
2. critical value of t test = 1.99; 
3. GLS is used for the estimation. 
For all the three data sets, the estimates of the 
regression coefficients were significantly different from 
0• The negative effect of the Hong Kong interest rates on 
the exchange rate is as what mentioned in the Monetary 
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Approach and Portfolio Balance Approach. However, the 
foreign interest rates also showed a negative effect on the 
exchange rate. 
Interest Rates and 
Short Term Fluctuation of Exchange Rate 
鲁 
Since fluctuation of exchange rate about the PPP 
relationship existed, we tred to relate such fluctuation 
with the movement of interest rates• Incorporating the 
interest rates in the absolute PPP model, we found that 
interest rates of both countries in the bilateral model 
were negatively correlated to the fluctuations about the 
PPP level. 
The negative effect of HIBOR on the exchange rate was 
same as that suggested by the exchange rate theories. The 
rise of home interest rate leads to inflow of capital and 
the increase of home currency value, ie. decrease of 
exchange rate. This also supports the use of interest rate 
as a tool to maintain the linked rate policy. However, the 
claim that the simultaneous rise of interest rate and home 
currency comes with the economic growth may not hold 
because the pressure of the value increase of home currency 
will lead to the decrease of interest rates to maintain the 
linked rate. The case of the potential decrease of both the 
interest rates and exchange rates because of increased 
capital inflow seems reasonable and this would produce a 
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positive relationship between HIBOR and exchange rates. But 
this is not a usual case and the overall effect of HIBOR on 
exchange rate was negative under our study. 
The overall relationship between the level of exchange 
rate and foreign interest rate was also negative. As 
mentioned in Chapter IV, the relationship of exchange rate 
and interest rate is the combination of different effects 
that relate these two variables. The observed negative 
relationship may be due to the dominance of the negative 
effects over the positive effects. From the Figures in 
Chapter III, we could observe the negative relationships 
between exchange rates and the foreign interest rates in 
some time periods. The main negative relationship may be 
that the high level of foreign interest rate leads to the 
increase of the cost of loan,ie. the production cost, then 
affects the economic growth. The lower economic growth of 
the foreign country makes it less attractive to the 
investment and fund from the other countries and affects 
the value of its currency. 
Relative PPP 
(4.3) was used to fit As against i and i* in the data 
HK-Germany, HK-Japan, HK-UK with linear regression. F 
statistic is used to test the significance of the model. 
• 
The hypotheses H。： fi=0 will be tested with t statistics. 
Based on the theories, the coefficients of should be 
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negative while the coefficients of V should be positive. 
Moreover, the DW test and AR(1) value are used to examine 
the independence of the residuals. The result was shown in 
Table 5.6. 
Table 5.6 Estimation for (4.3) with As to be the dependent variable 
a B3 B4 F R2 DW AR(1) 
HK-GER 0.04 0.13 -0.52 3.97 0.108 2.106 -0.06 
(2.50) (0.51) (2.78) 
HK-JPN 0.03 0.27 -0.57 5.51 0.110 2.065 -0.04 
(2.00) (1.12) (3.31) 
HK-UK -0.005 0.46 -0.59 6.02 0.119 2.040 -0.03 
• (0.21) (2.21) (3.28) 
Notes: 1. absolute values of t statistics in parentheses is for the test that the parameter is 0; 
2. critical value of t test = 1.99; 
. 3 . critical value of F test = 3.11; 
4. DW test: (11 = 1.62, dy = 1.71; 
5. OLS is used for estimation. 
For each data set, the F statistic showed that the 
regression model was significant. DW and AR(1) value showed 
that no serial correlation of the residuals existed. Based 
on the t tests, the foreign interest rates in HK-GER and 
HK-JPN showed positive but not significant effect on the 
dependent variables and might therefore be removed. In HK-
UK, the foreign interest rate was shown to have significant 
positive effect on the percentage change of exchange rate. 
For all the three data sets, the coefficient of was 
significantly negative, as expected by the theories. 
• I. 
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Interest Rates and the Percentage Change of 
Exchange Rate 
Although the levels of foreign interest rates and the 
exchange rates are negatively related, the overall effect 
of foreign interest rates on the percentage change of 
exchange rate tends to be positive. This is observed in the 
relative PPP model with interest rates components. This 
means that the increase of interest rates would have an 
immediate positive effect on the short term movement of the 
exchange rate, as suggested by the exchange rate theories. 
Overtime, the interest rates have negative effect on 
exchange rate. In this model, the HIBOR still has a 
negative effect on the percentage change of exchange rate. 
This further confirms the claim that the interest rates 
have an immediate positive effect on the change of value of 
home currency. 
Hong Kong Inflation and US Inflation 
Based on the crosscorrelation function described in 
the Appendix II, 
CCRF(k) = 6ACRF^(k) 
therefore, model (4.4) with d=0, ie. 
Ap( = a + BApt* 
• ( 
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was adopted. This model is the same as model (5.3) and the 
estimation result could be found in Table 5.3. 
The Divergence of Two Inflation Rates 
Again empirically, US inflation rate significantly 
affects the Hong Kong inflation rate. In theory, this 
should not be a surprising result. However, in recent 
years, we could see that while the interest rate 
differential between Hong Kong and US is kept minimum, 
there is quite a large gap between the inflation rates of 
two countries. It should be reminded that the result 
revealed by the regression technique only provides an 
average figure over the period tested, it may not conform 
with conditions in the recent years• With reference to Fig. 
3.5, the trend of the inflation rate in Hong Kong in recent 
years is rising and that of US is falling. The following 
paragraph will outline the reasons behind what we think. 
The divergence of the two inflation rates may lie in 
the use of CP工 in calculating the annual inflation. The CPI 
used consisted of two main constituents: the traded goods‘ 
and the ‘non-traded goods'. In other words, if we calculate 
inflation from CPI, the 'non-traded goods' may exert undue 
bias. Moreover, if we separate the two constituents and 
only use the ‘ traded goods ‘, the inflation rates of Hong 
Kong and US so computed may be expected to be in line. 
• I. 
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One should also consider the cause of the recent rise 
in inflation. It has been claimed that the dominant 
industry in Hong Kong is changing from a low-cost 
manufacturing to high-quality services industry. Hong Kong 
no longer enjoys the low-cost and low skilled labours from 
the Mainland China for the construction and manufacturing 
industries, just like the case in the late seventies. 
Today, as a matter of fact. Hong Kong is experiencing a 
constant rise in wages. In order to survive. Hong Kong is 
being forced to constantly improve the productivity of its 
labour force through various kinds of technical training 
and education. One way to achieve this objective is to 
shift the routine work procedures or the lower value added 
tasks into the Guangdong or Shenzhen provinces• Through 
this kind of division of labour, the productivity on the 
whole of Hong Kong can thus be increased, though may result 
in slow growth in GDP. In another view, the per capita 
incomes in Hong Kong may be rising quite strongly and much 
more quickly than that in the US. With rise in per capita 
incomes, the CPI may also in general rise and this may be 
a possible reason for such divergence. 
Hong Kong Interest Rate and US Interest Rate 
The crosscorrelation function showed that the model to 
be tried was (4.5) with d=0 and the error terms formed an 




it = a + Bi* + e^  
( 5 . 4 ) 
et = ae^ -i + e^  
The regression coefficients in this model are 
restricted to be the ordinary least square estimates. The 
significance of the regression model and the coefficient 
estimates are tested with F and t statistics and the 
coefficient of i* is expected to be positive. 
Table 5.7 Estimation for (4.5) 
a B F R2 DW AR(1) a R^-total 
0.02 1.36 178 0.662 0.387 0.80 0.80 0.877 
(2.86) (13.3) (12.7) 
Notes: 1. absolute values of t statistics in parentheses is for the test that the parameter is 0; 
2. critical value oft test = 1.99; 
3. critical value of F test = 3.96; 
4. DW test: dL = 1.64, dy = 1.69; 
5. OLS is used for estimation. 
The F statistic showed that the regression is significant 
and the coefficient estimate of V is positive. 
It is suggested from the empirical results that the 
interest rate in Hong Kong is significantly affected by 
that in the US. However, the reverse does not occur. As 
pointed out in Chapter III that with the implementation of 
the linked exchange rate system, this phenomenon is 
somewhat expected. The US interest rates can move freely 
according to the market force and the economic policy 
because US government needs not maintain its exchange rates 
‘ . -
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at 7.8 HK$/USD. However, any movement of US interest rates 
leads to the corresponding move of Hong Kong interest rates 
in order to maintain the linked rate. The interest rate 
movement revealed by the empirical results confirm well 
with the theory -- Hong Kong's interest rate should move in 
line with US's interest rate. 
Hong Kona Inflation and Hona Kona Interest Rates 
Table 5.8 Estimation for (4.6) 
g fi F R? DW AR(1) 
0.057 0.249 0.43 0.005 2.17 -0.09 
(1.84) (0.66) 
Notes: 1. absolute value of t statistics in parentheses is for the test that the parameter is 0; 
2. critical value of t test = 1.99; 
3. critical value of F test = 3.96; 
4. DW test: dt = 1.64, d^ = 1.69; 
5. OLS is used for estimation. 
From table 5.8, we observe no systematic (simply positive 
and negative) relationship between interest rate and 
inflation rate of Hong Kong. In fact, the relationship 
between interest rate and inflation rate in any economy is 
sophisticated. When the economy suffers from inflation, 
interest rate would be increased in order to fight against 
it. In this case, their relationship is positive. However, 
when interest rate is so high that the economic activities 
in the society are suppressed, inflation would be lowered, 
1.e. their relationship is negative. Sometimes, inflation 
rate and interest rate may also move in the same direction 
• ( 
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due to the economic activities. Under linked exchange rate 
system, interest rate movement would not be affected by 
inflation. If Hong Kong Government uses interest rate to 
fight against inflation, the link would be jeopardized. 
Since the interest rate is mainly used to be a policy tool 
to maintain the linked rate, the movement of interest rate 
and inflation rate would normally be without systematic 
relationship. However, interest rate sometimes has negative 
effect on inflation. If the inflation rate of Hong Kong is 
high and the interest rate is rather low in order to 
maintain the link (Hong Kong should follow the US to cut 
down interest rate), the low interest rate would further 
stimulate the inflation to increase. The relationship 
between the interest rate and the inflation rate is 
negative. This can be confirmed from the trend observed 
from the figures in Chapter III. On the other hand, if the 
interest rate should be kept very high in spite of a slow 
economic growth, inflation would be suppressed and again a 




Since the linked rate system, a hybrid of the floating 
rate system and fixed rate system, was adopted in Hong 
Kong, the Hong Kong economy has been relatively stable but 
more susceptible to the repercussion of the US economy. 
This leads to a lot of comments and critics. There is still 
no consensus on whether the linked rate is good or bad to 
the Hong Kong in terms of both the domestic economy and 
international trade. As a first step to evaluate the linked 
rate system, it is helpful to study the relationships among 
the exchange rate, inflation rate and interest rate of Hong 
Kong and other countries under such a policy. 
In this project, empirical studies were pursued to 
examine the relationships and dependence among exchange 
rate, inflation rate and interest rates between Hong Kong 
and its four major trade partners since the enforcement of 
the linked exchange rate system. The results seemed to 
conform with what is believed under a linked rate system. 
They suggested that the inflation rate and interest rate of 
Hong Kong are dependent on those of the US economy, the 
Hong Kong interest rate tends to be a policy tool to 
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maintain the linked rate rather than to adjust the economy 
to its desired level. However, we observe that the 
inflation gap between Hong Kong and US persists recently. 
The possible reasons of such phenomenon were outlined in 
Chapter V. In summary, it may be due to the imperfect 
relationship between CPI (which is used to measure the 
inflation in an economy) and the general price level of 
goods traded between Hong Kong and US, and the economic 
transformation of Hong Kong (so that productivity is 
increased) • Moreover, the adjustment of the Hong Kong 
inflation rate to match that of the US may be slow. The 
disadvantage resulted from this phenomenon is that once the 
inflation in Hong Kong is much higher than that of the US, 
just as the recent situation, it is not easy to impose 
policies to lessen the high inflation since interest rate, 
the main monetary tool in an economy, cannot be moved far 
away from the level to maintain the linked rate. 
In the international trade, linked rate system 
contributes to maintain a stable exchange rate with its 
major trade partner, the US. However, whether the trade 
relationship between Hong Kong and the US is stable also 
depends on their relative price levels. From the real 
exchange rate trend, we find that the trade competitiveness 
of Hong Kong against US is decreasing. Of course, the 
situation is not as bad as what is found in the trend 
because the trends incorporates the difference between CPI 
and price level of traded goods. Moreover, the fluctuations 
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of its exchange rates with other trade partners depend on 
the value of US dollar. The lower (higher) than PPP level 
value of US dollar is beneficial (harmful) to the Hong Kong 
exports but harmful (beneficial) to its import-dependent 
sectors. From the real exchange rate trends since linked 
rate system, we observe that the competitiveness of Hong 
Kong fluctuates. 
Based on our studies and observations, there are both 
advantages and disadvantages of the linked exchange rate 
system. It is not easy to make a strong statement on 
whether linked rate system is suitable for Hong Kong or 
not. However, when other factors other than those in our 
project, such as political environment, stability, 
confidence of business and feasibility are also considered, 
it seems that no other exchange rate policies can be 
claimed to be a better substitute of the current policy. 
The linked rate system, despite the disadvantages, seems to 
be the suitable one in the future. 
Limitations 
Difficulties were encountered throughout the course 
of the project. Limitations mainly came from the data used. 
We didn't have detailed information of the interest rates. 
We only knew that they were all short term rates. We had no 
idea about the weights of components of the price indices 
and their appropriateness in reflecting the price levels. 
‘ V 
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Moreover, the time period under the study was not long 
enough for us to observe long-run relationships among the 
economic variables under linked exchange rate system. Also 
due to the limited size of the data set, we could not study 
the complicated relationships with advanced statistical 
tests. Limitation also came from the software used. We 
could not include in the project some meaningful tests 
because they were not available in the software. As a 
result, we only performed limited tests. All the above 
restricted us in making a throughout study of the effects 




Year Month DM YEN STERLING DOLLAR 
83 Oct 2.98 0.0334 11.68 7.80 
Nov 2.89 0.0334 11.45 7.81 
Dec 2.87 0.0338 11.36 7.79 
84 Jan 2.79 0.0334 11.02 7.81 
Feb 3.00 0.0336 11.65 7.79 
Mar 3.04 0.0350 11.32 7.82 
Apr 2.90 0.0347 10.98 7.83 
May 2.87 0.0339 10.87 7.82 
Jun 2.83 0.0331 10.68 7.83 
Jul 2.73 0.0321 10.29 7.85 
Aug 2.73 0.0326 10.32 7.85 
Sep 2.57 0.0319 9.77 7.83 
Oct 2.60 0.0321 9.55 7.83 
Nov 2.55 0.0319 9.46 7.84 
Dec 2.51 0.0313 9.16 7.83 
85 Jan 2.47 0.0308 8.87 7.81 
Feb 2.38 0.0303 8.57 7.81 
Mar 2.58 0.0313 9.83 7.81 
Apr 2.55 0.0311 9.84 7.79 
May 2.52 0.0309 9.95 7.77 
Jun 2.56 0.0313 10.18 7.76 
Jul 2.77 0.0329 11.11 7.75 
Aug 2.77 0.0327 10.87 7.81 
Sep 2.89 0.0358 10.85 7.75 
Oct 2.97 0.0369 11.26 • 7.80 
Nov 3.10 0.0385 11.62 7.80 
Dec 3.18 0.0390 11.27 7.81 
86 Jan 3.29 0.0407 11.09 7.81 
Feb 3.51 0.0434 11.46 7.80 
Mar 3.36 • 0.0435 11.56 7.81 
Apr 3.58 0.0465 12.06 7.80 
May 3.36 0.0448 11.52 7.81 
Jun 3.56 0.0477 12.01 7.81 
Jul 3.72 0.0507 11.68 7.81 
Aug 3.85 0.0508 11.67 7.80 
Sep 3.85 0.0508 11.29 7.80 
Oct 3.80 0.0484 10.99 7.80 
Nov 3.95 0.0481 11.20 7.78 
Dec 4.01 0.0488 11.48 7.80 
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Year Month DM ^ ^ STERLING DOLLAR 
87 Jan 4.35 0.0516 11.99 7.77 
Feb 4.27 0.0509 12.09 7.80 
Mar 4.34 0.0537 12.56 7.80 
Apr 4.37 0.0560 13.00 7.81 
May 4.29 0.0544 12.76 7.81 
Jun 4.27 0.0532 12.56 7.81 
Jul 4.21 0.0523 12.49 7.81 
Aug 4.32 0.0552 12.74 7.81 
Sep 4.26 0.0536 12.76 7.81 
Oct 4.50 0.0563 13.36 7.81 
Nov 4.74 0.0588 14.17 7.78 
Dec 4.91 0.0637 14.52 7.76 
88 Jan 4.64 0.0609 13.81 1,19 
Feb 4.63 0.0609 13.85 7.80 
Mar 4.71 0.0628 14.63 7.81 
Apr 4.66 0.0626 14.70 7.82 
May 4.53 0.0627 14.45 7.81 
Jun 4.30 0.0590 13.46 7.80 
Jul 4.16 0.0587 13.37 7.81 
Aug 4.17 0.0576 13.19 7.81 
Sep 4.16 0.0582 13.19 7.81 
Oct 4.42 0.0626 13.86 7.81 
Nov 4.50 0.0641 14.42 7.81 
Dec 4.42 0.0626 14.17 7.81 
89 Jan 4.20 0.0605 13.80 7.80 
Feb 4.27 0.0614 13.59 7.80 
Mar 4.12 0.0589 13.20 7.79 
Apr 4.13 0.0586 13.17 7.78 
May 3.91 0.0546 12.27 7.78 
Jun 3.98 0.0542 12.14 7.80 
Jul 4.17 0.0566 12.97 7.81 
Aug 3.99 0.0542 12.34 7.81 
Sep 4.16 0.0561 12.61 7.80 
Oct 4.25 0.0550 12.37 7.81 
Nov 4.38 0.0547 12.30 7.81 
Dec 4.63 0.0544 12.60 7.81 
90 Jan 4.63 0.0542 13.10 7.81 
Feb 4.61 0.0527 13.20 7.81 
Mar 4.60 0.0493 12.84 7.81 
Apr 4.63 0.0490 12.75 7.79 
May 4.63 0.0513 13.12 7.78 
Jun 4.68 0.0512 13.59 7.79 
Jul 4.83 0.0526 14.30 7.77 
Aug 4.98 0.0539 14.85 7.76 
Sep 4.96 0.0562 14.59 7.76 
Oct 5.13 0.0603 15.22 7.79 
Nov 5.19 0.0588 15.17 7.80 
Dec 5.20 0.0576 14.95 7.80 
91 Jan 5.24 0.0592 15.27 7.80 
Feb 5.14 0.0591 15.03 7.79 
Mar 4.53 0.0557 13.57 7.79 
Apr 4.46 0.0567 13.28 7.80 
May 4.49 0.0561 13.27 7.74 
Jun 4.29 0.0563 12.64 7.76 
Jul 4.45 0.0563 13.11 7.76 
Aug 4.44 0.0567 13.08 7.76 
Sep 4.64 0.0583 13.53 7.75 
• I 
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CONSUMER PRICE INDICES (CPI) 
Year Month GER ^ ^ ^ ^ 
83 Oct 115.70 150.90 111.30 129.20 122.60 
Nov 116.00 149.80 110.60 129.70 122.80 
Dec 116.20 149.70 110.30 130.00 123.00 
84 Jan 116.80 151.60 110.60 129.90 123.70 
Feb 117.20 153.60 111.30 130.50 124.20 
Mar . 117.90 152.90 111.60 130.90 124.50 
Apr 118.10 153.90 111.90 132.60 125.10 
May 118.20 154.10 112.00 133.10 125.50 
Jun 118.60 155.50 111.80 133.40 125.90 
Jul 118.40 155.60 112.00 133.30 126.30 
Aug 118.20 155.70 111.00 134.50 126.80 
Sep 118.30 156.90 112.80 134.80 127.40 
Oct 119.00 156.00 113.70 135.70 127.80 
Nov 119.20 156.20 113.00 136.10 127.80 
Dec 119.30 156.70 113.20 136.00 127.80 
85 Jan 120.00 156.50 113.80 136.50 128.10 
Feb 120.50 157.90 112.90 137.60 128.60 
Mar 120.90 159.30 113.40 138.80 129.20 
Apr 121.10 159.90 114.00 141.80 129.70 
May 121.20 159.00 114.50 142.40 130.20 
Jun 121.30 159.80 114.60 142.70 130.60 
Jul 121.10 159.60 114.70 142.50 130.80 
Aug 120.70 159.90 113.60 142.90 131.10 
Sep 120.90 162.80 114.70 142.80 131.50 
Oct 121.10 161.10 116.30 143.00 131.90 
Nov 121.30 160.70 115.10 143.50 132.30 
Dec 121.40 160.85 115.20 143.70 132.70 
86 Jan 121.60 160.85 115.40 144.00 133.10 
Feb 121.30 162.92 114.90 144.50 132.70 
Mar 121.00 162.60 114.60 144.70 132.10 
Apr 120.90 163.55 115.00 146.10 131.80 
May 120.90 163.39 115.80 146.40 132.20 
Jun 121.10 164.82 115.40 146.30 132.90 
Jul 120.50 165.78 115.10 145.90 132.90 
Aug 120.20 164.98 114.90 146.30 133.10 
Sep 120.40 166.09 115.40 147.10 133.80 
Oct 120.00 166.41 115.60 147.30 133.90 
Nov 119.90 166.73 115.00 148.50 134.00 
Dec 120.10 166.89 114.70 149.00 134.20 
87 Jan 120.60 168.00 114.20 149.60 135.00 
Feb 120.70 169.11 114.20 150.20 135.50 
Mar 120.70 169.75 114.40 150.50 136.10 
Apr 121.00 171.65 115.80 152.40 136.80 
May 121.10 172.13 116.00 152.50 137.20 
Jun 121.30 174.35 115.80 152.50 137.80 
Jul 121.30 173.56 115.20 152.40 138.10 
Aug 121.20 175.30 115.30 152.80 138.90 
Sep 120.90 175.94 116.50 153.30 139.50 
Oct 121.10 177.05 116.40 154.00 139.90 
Nov 121.10 184.67 115.80 154.80 140.10 
Dec 121.30 179.43 115.70 154.60 140.00 
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Year Month GER HK JPN ^ 
88 Jan 121.50 178.64 115.30 154.60 140.40 
Feb 121.80 181.02 115.10 155.20 140.80 
Mar 121.90 181.81 115.60 155.80 141.40 
Apr 122.20 184.36 116.10 158.40 142.10 
May 122.40 184.36 116.20 159.00 142.60 
Jun 122.60 185.78 116.00 159.60 143.20 
Jul 122.50 187.37 115.80 159.70 143.80 
Aug 122.60 188.80 116.10 161.50 144.40 
Sep 122.60 191.34 117.00 162.30 145.40 
Oct 122.70 190.55 117.60 163.90 145.90 
Nov 122.98 192.29 117.17 164.61 146.03 
Dec 123.23 193.25 116.83 165.17 146.29 
89 Jan 124.56 195.47 116.60 166.16 146.94 
Feb 124.92 199.92 116.26 167.44 147.60 
Mar 125.16 199.12 116.83 168.15 148.51 
Apr 125.89 202.14 118.89 171.12 149.43 
May 126.13 203.89 119.58 172.11 150.34 
Jun 126.37 206.27 119.47 172.82 150.60 
Jul 126.13 206.74 119.24 172.96 150.99 
Aug 126.13 207.54 119.12 173.24 151.26 
Sep 126.37 210.56 120.15 174.52 151.78 
Oct 126.61 210.56 121.07 175.79 152.43 
Nov 126.85 210.71 119.81 177.35 152.82 
Dec 127.22 211.98 119.92 177.77 153.08 
90 Jan 127.94 214.68 120.15 178.90 154.65 
Feb 128.43 216.75 120.50 179.89 155.44 
‘ Mar 128.55 218.97 120.96 181.73 156.22 
Apr 128.79 221.19 121.87 187.25 156.48 
May 129.03 222.78 122.79 188.81 156.87 
Jun 129.15 225.01 122.10 189.66 157.66 
Jul 129.15 226.12 121.99 189.80 158.31 
Aug 129.51 226.91 122.56 191.64 159.75 
Sep 130.00 231.04 123.71 193.48 161.05 
Oct 130.84 232.47 125.31 195.04 162.10 
Nov 130.60 233.74 124.85 194.61 162.36 
Dec 130.72 235.96 124.51 194.47 162.36 
91 Jan 131.57 237.87 125.54 194.90 163.40 
Feb 131.93 242.47 125.20 195.89 163.66 
Mar 131.81 247.39 125.77 196.60 163.93 
Apr 132.42 252.00 126.34 199.14 164.19 
May 132.90 252.00 126.92 199.85 164.58 
Jun 133.63 252.79 126.34 200.70 165.10 
Jul 134.96 254.70 126.23 200.28 165.36 
Aug 134.83 255.81 126.46 200.70 165.88 
Sep 257.72 126.69 166.54 
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INTEREST RATES 
Year Month GER HK ^ 
83 Oct 5.50 6.43 8.83 8.97 
Nov 5.60 5.99 8.84 9.11 
Dec 5.60 6.44 8.87 9.35 
84 Jan 5.60 8.63 6.05 8.87 9.25 
Feb 5.50 7.88 6.04 8.79 9.45 
Mar 5.50 9.38 6.45 8.58 9.88 
Apr 5.50 11.50 5.88 8.55 10.07 
May 5.50 13.13 9.04 10.22 
Jun 5.50 13.81 5.91 9.00 10.26 
Jul 5.60 15.25 6.03 11.19 10.52 
Aug 5.50 13.38 6.11 10.47 10.88 
Sep 5.60 11.38 6.32 10.24 10.78 
Oct 5.60 9.50 6.15 10.04 10.12 
Nov 5.50 8.88 6.10 9.36 8.92 
Dec 5.60 8.50 6.40 9.31 8.34 
85 Jan 5.50 7.88 6.17 11.25 8.02 
Feb 5.80 8.56 6.17 13.50 8.55 
Mar 5.90 7.75 6.42 13.16 8.82 
Apr 5.70 8.00 6.07 12.29 8.22 
May 5.70 6.94 6.01 12.27 7.74 
Jun 5.50 7.00 6.13 12.19 7.17 
Jul 5.10 5.88 6.19 11.78 7.31 
Aug 4.80 6.13 6.17 11.30 7.36 
Sep 4.60 5.69 6.41 11.34 7.33 
Oct 4.50 5.31 6.54 11.40 7.39 
Nov 4.60 6.44 7.29 11.44 7.48 
Dec 4.60 6.63 8.02 11.45 7.33 
86 Jan 4.60 6.81 6.84 12.60 7.30 
Feb 4.60 6.81 5.78 12.45 7.29 
Mar 4.90 7.50 5.53 11.72 6.76 
Apr 4.80 7.00 4.70 10.46 6.23 
May 4.30 6.50 4.21 10.09 6.33 
Jun 4.40 6.93 4.39 9.66 6.39 
Jul 4.60 6.56 4.50 9.75 5.73 
Aug 4.50 5.25 4.55 9.75 5.67 
Sep 4.40 5.31 4.63 9.96 5.35 
Oct 4.40 4.56 4.41 10.87 5.32 
Nov 4.50 4.62 3.77 10.89 5.50 
Dec 5.00 4.18 10.93 5.63 
87 Jan 4.20 3.68 4.09 10.80 5.60 
Feb 3.80 4.62 4.05 10.75 5.75 
Mar 3.80 5.25 3,85 9.80 5.72 
Apr 3.80 5.68 3.52 9.66 5.94 
May 3.70 6.50 3.16 8.71 5.94 
Jun 3.60 6.87 3.16 8.76 5.86 
Jul 3.70 6.68 3.17 9.02 5.97 
Aug 3.80 6.68 3.19 9.94 6.19 
Sep 3.70 6.56 3.39 9.98 6.53 
Oct 3.70 6.31 3.37 9.75 6.61 
Nov 3.60 4.37 3.39 8.70 6.00 
Dec 3.20 1.75 3.81 8.47 5.98 
• V ‘ 
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Year Month GER HK JPN ^ 
88 Jan 3.10 3.25 3.54 8.47 6.08 
Feb 3.30 3.87 3.40 9.01 5.86 
Mar 3.20 4.25 3.52 8.65 5.86 
Apr 3.30 5.81 3.34 7.96 6.09 
May 3.30 7.50 3.24 7.73 6.45 
Jun 3.70 8.12 3.42 8.54 6.70 
Jul 4.40 8.62 3.66 10.35 6.94 
Aug 4.70 8.81 3.79 11.10 7.24 
Sep 4.70 8.56 3.88 11.90 7.46 
Oct 4.70 8.43 3.92 11.83 7.59 
Nov 4.60 9.18 3.70 12.12 8.02 
Dec 4.90 9.25 4.04 12.95 8.37 
89 Jan 5.20 9.75 3.83 12.86 8.58 
Feb 5.90 10.68 3.89 12.87 8.59 
Mar 5.60 11.31 4.01 12.85 8.69 
Apr 5.90 11.00 4.05 12.86 8.75 
May 6.30 10.68 4.19 12.87 8.44 
Jun 6.50 10.12 4.85 14.05 8.18 
Jul 6.90 8.87 5.05 13.81 7.58 
Aug 6.80 9.31 5.22 13.77 7.45 
Sep 6.90 9.37 5.28 14.00 7.61 
Oct 7.90 8.43 5.84 14.94 7.35 
Nov 7.50 8.37 5.98 15.02 7.17 
Dec 7.70 8.62 6.29 14.99 7.14 
90 Jan 7.60 8.56 6.43 15.05 7.21 
Feb 7.80 8.93 6.48 15.02 7.42 
Mar 7.70 9.25 6.65 15.05 7.76 
Apr 7.80 10.00 7.00 15.12 7.72 
May 7.70 9.56 7.10 15.01 8.05 
Jun 7.80 8.81 7.20 14.93 7.65 
Jul 8.00 9.62 7.37 14.85 7.52 
Aug 8.00 8.25 7.38 14.89 7.37 
Sep 8.00 8.62 7.57 14.84 7.25 
Oct 8.00 8.06 7.65 13.92 7.01 
Nov 8.10 8.43 7.92 13.44 6.81 
Dec 8.40 8.00 8.15 13.46 6.58 
91 Jan 8.50 6.93 8.00 6.22 
Feb 8.70 7.12 8.05 12.73 5.85 
Mar 8.80 7.18 8.19 11.96 6.06 
Apr 8.90 6.68 8.16 11.62 5.88 
May 8.60 8.37 7.97 11.23 5.71 
Jun 8.80 7.68 7.96 10.89 5.73 
Jul 8.80 6.50 7.39 11.05 6.00 
Aug 8.90 6.06 7.42 10.53 5.50 





Let X = (Xi,".,Xp) with x! = (1,.",1)', Xj = 
be a vector of the ith explanatory variable, 
y = (Yi, . . . ‘ be a vector of the dependent 
variable, whose variation can be explained at least 
partially by X, 
B = (fii,.",Bp” Bi be a parameter that shows the 
sensitivity of Y on changes of Xj, and 
e = ( e i , … ‘ be a random vector which 
represents the part of variation of Y that cannot be 
explained by X and be assumed to have a multivariate normal 
distribution N(0,c7^I„), 
the linear regression model is expressed as 
Y = XB + e . 
The vector of parameters fi is estimated by the least 
square estimate 
b = (X'X)-^X'Y 
and the dependent vector Y is estimated by Xb. 
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After the estimation, we evaluate the performance of the 
linear regression approach on our data by the following 
techniques: 
(a) F and t Statistics: 
The F statistic is given by 
F = [SSB/(p-l)]/[SSE/(n-p)], 
where SSB measures that part of the variation of y's about 
their average which can be explained by the regression 
model while SSE measures the remaining part that cannot be 
explained by the regression model. SSB and SSE are given by 
SSB = Y'X(X'X)-*X'Y - Y2 
SSE = Y'Y 一 
The F statistics can be used to test whether the whole 
regression model can explained a significant part of the 
variation of the y's about their average. The procedure of 
the F test is discussed below:-
since the F statistic is distributed as 卩 仏 。 _ 口 ) ， t h e so-
called F test with type I error a can be performed as 
follows: 
一 obtain the value of the 1-a percentile of the 
random variable with F仏”）distribution, F(p-1, 
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n-p, a), 
- if F > F(p-1, n-p, a), the regression model is 
said to have significant effect on the variation 
of y's at a level, 
- if F < F(p-1, n-p, a), the regression model's 
effect on the variation of y's is not significant 
and can be ignored. 
The t statistic is calculated for each component of B, 
fi" and is given by 
t = (b-c)/(sv/di) 
where c is the value of Bj in our hypothesis test H。： 
Bi=c; 
s (= V [SSE/ (n-p) ]) is an estimate of the 
standard deviation of y; and 
di is the i-th diagonal element in (X'X)^ 
The t statistic is used to test whether the value of 
the parameter R； is significantly different from the value 
c. The test procedure is discussed below:-
since t is distributed as the t test of H。： B=c with 
type I error a can be performed as follows: 
- obtain the value of the l-a/2 percentile of the 
random variable with t„.p distribution, t(n-p a/2), 
- if |t| > t(n-p,a/2), the value of Bj is said to be 
significantly different from c. Otherwise, the 
hypothesis that 6i=c is not rejected. 
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This test is usually used to test the hypothesis 6产0 
or 6i=l in our empirical studies. 
(b) r2 
r2 measures the proportion of the variation of y's 
about their average that is explained by the regression 
model. It is given by 
R2 = SSB / (SSB + SSE) (0 < < 1). 
Generally, A large R^ shows that the data are fitted 
well by the proposed regression model. A small R^ may be due 
to 
- the true model is not the one we proposed 
- the proposed model is the best one but the 
variation of y's is dominated by random effect 
- the y's are purely random, no model can explain 
its variation. 
The residual analysis described below helps to 
determine which case fits our data. 
(c) Residual Analysis 
In the linear regression model, errors are assumed to 
be uncorrelated. However, this assumption does not always 
hold in practice. From residual analysis, we would often 
find that the residuals are not randomly distributed. We 
identify two possible reasons for this phenomenon. One is 
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that there are some variables which influence the value of 
y are not considered in the model or the model is a 
nonlinear one. The other is that the error terms in the 
regression model form a time series. For the first case, 
scatter plots of residual vs estimated y, residual vs 
regressors, etc. are plotted to explore the omitted part of 
the model. Then the augmented model will be used to fit the 
data. For the second case, an approach that will be 
discussed in part (b) is adopted. To detect the serial 
correlation among error terms, we apply the DW statistics 
and the parameter estimate of an AR(1) model. 
DW is given by 
DW = S(rrri.i)V2r^ 
where r; is the residual y「（Xb)i and 0<DW<4. 
Since the serial correlations in the residuals in our 
empirical studies are all positive, we only need to 
consider the test for Hq： no serial correlation, vs Hi： 
positive serial correlation. 
From the statistical table for DW test, we get cIl" and 
du". Ho is rejected if D<dL« and is not rejected if D>cV. 
Otherwise, the test is inconclusive. But a very small DW 
value tends to support the alternative hypothesis. 
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The parameter estimate of an AR(1) model is given by 
AR(1) = SriiTi^ i/Sr? • 
A large (but less than 1) AR(1) value reflects the 
existence of the serial correlation. 
(d) Comments on the application of regression analysis 
When one applies regression models to fit the data, 
one must bear in mind the following: 
- T h e components in x/s (i=2,... ,P) and y should be 
scattered in a range that is not too narrow. Otherwise, one 
should prepare to receive misleading result. 
- r2 can only measure the level of linear 
relationship. A nonlinear relationship would come 
with a small R^. 
- The regression model reflects the relationship 
between two variables (or vectors) but not the 
dependence of one on another. The dependence 
should be explored by other techniques mentioned 
later. 
REGRESSION WITH AUTOCORRELATED ERRORS 
An essential assumption in linear regression is that 
the error terms are uncorrelated random variables. However, 
fitting the regression model to the data, we often find 
that the residuals are not random, but serially correlated. 
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One common case is that the error terms form an 
autoregressive time series. This calls for the regression 
models with autocorrelated errors. The model is given by 
{ 
y = XB + e • 
where Y, X, B are as the ordinary linear regression, but e 
is specified by the model 
©t = ae^ .! + e^  
where |a| < 1 and e's are uncorrelated random variables 
with distribution N(0, d^). 
For this model, the parameters to be estimated are B 
and a. The estimation procedure is discussed below:-
the regression model with autocorrelated errors is written 
as 
Yt = z/B + ej t=l, . . . ,n 
where X' = [z^ , • • •, z^] 
and e^  = ae^ -i + • 
The parameters to be estimated are B and a. 
Since no explicit expression for this estimates 
exists, we need to adopt a two step iterative procedure: 
(a) Calculate the ordinary least square estimate for 
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fi： 
bo = ( SZtZ/ , 
(b) Given b。， 
a � = ( Srtrvi )/( Sr^), 
where r^  = y^  - bo'Zj. 
(c) ao is then used in a regression model of the form 
(Yt - aoYn) = (Zj - aoZ“i) + e, 
and ordinary least square estimate for B is 
obtained by the same way as (a)• 
(d) The fi obtained in (c) is utilized as the same way 
as (b) to compute the new estimate for a. 
(e) The procedure described in (c) and (d) is 
repeated until the specified convergence criteria 
such as the convergence of the log likelihood to 
its maximum, or the parameter estimates in two 
consequent steps are close enough. 
After the estimation, the performance of the model can 
be evaluated by the following techniques: 
(a) t Statistic: 
The t statistic is computed for each parameter 
estimate and is given by 
t = (b-c)/sd(b) 
where b is the parameter estimate; 
c is the value of the parameter in the 
hypothesis test; and 




The t statistics can be applied in the same way as that in 
linear regression. 
(b) R^-reg and R^-total: 
R^-reg measures the proportion of the variation of the 
transformed dependent variables LY about their average that 
is explained by the transformed regressors LX. The 
transformation matrix L is related to the covariance matrix 
of Y, V w , in the following way: 
W = L'L. 
The R2-reg is the same as the R^ in the linear regression 
model 
LY = LXfi 
and the R^-total is measured by 
1-SSE/SST , 
where SST is the same as that in the linear regression and 
SSE is the sum of square of residuals after fitting the 
regression model with autocorrelated errors. 
The function of R^-reg and R^-total is same as the R^. 
Sometimes the R^-reg is very small and the estimates of 
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regressors are not significant even when the regression 
part should theoretically have significant effect on the 
dependent variable and is indeed significant in linear 
regression. This may be due to the time dependence nature 
of the independent variables. If the independent variables 
themselves are also AR series, it may be that the effect of 
them is mixed with the effect of the time series of the 
error terms and the part of the variation of y, which is 
dependent on the variation of the independent variables, is 
viewed as explained by the error time series. To reserve 
the effect of the independent variables, we will restrict 
the regression parameter estimates to be the ordinary least 
square estimates and estimate the parameter in the AR model 
by the maximum likelihood estimation method. 
MULTIVARIATE TIME SERIES 
Since we are dealing with time series data in this 
project, multivariate (or univariate) time series model 
would be an essential tool to explore the relationship and 
dependence between two variables. After studying the 
descriptive statistics of the data, we find that our data 
can be described by either white noise series, ie. no time • 
dependence, or AR(autoregressive) models. Our discussion 
here is restricted to the AR model. 
(a) Autocorrelation Function (ACRF) & 
Partial Autocorrelation Function (PACF) 
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These are two useful tools for exploring the model of 
a univariate time series. For an AR(p) model, the ACRF 
would smoothly approach to zero along the time lag axis, 
while the PACF would be significant for the first p order 
and zero after order p. If the series is a white noise 
series, ie. no time dependence, the ACRF and PACF 
themselves are also white noise. 
(b) Crosscorrelation Function (CCRF) 
This function helps to identify the model of a 
bivariate (or multivariate) time series. If the series of. 
the independent variable is white noise, or if the two 
series are uncorrelated, the CCRF should be white noise. If 
and Yt have a linear regression relationship with x to be 
the independent variable, the CCRF is given by 
CCRF(k) = 6ACRF,(k-d). 
This provides us a reference in the model selection. .., 
. . . . . ,• ； 
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